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Abstract. The objective was to compare the profile and outcomes of older adults admitted to a geriatric short-stay unit
for COVID-19, to those of older adults admitted to the same unit for seasonal influenza infection. This was an observational
study performed in a General Hospital in France. Patients$ 70 years admitted to a geriatric short-stay unit for COVID-19
betweenMarch18andNovember15,2020were included.Theywerecomparedwithpatientsof thesameagegroup, admit-
ted to thesamegeriatric short-stayunit for seasonal influenza infectionover theperiodsJanuary toMarch2019andJanuary
toMarch2020.Datacollection includeddemographic information,medical history, clinical signsandsymptoms, outcomes,
and hospital discharge patterns. Descriptive and intergroup comparison analyses were performed. In total, 153 patients
were included in the study, 82 in the seasonal influenza group, and 71 in the COVID-19 group. The average age was 87.6
6 4.8 and 87.66 6.5 years in theCOVID-19 and seasonal influenza groups, respectively. Therewas no difference between
groups regarding theCharlson comorbidity index (3.46 3.0 versus3.46 2.8). The seasonal influenzagroupmore often had
fever, cough, sputum, and renal failure, whereas the COVID-19 group more often experienced diarrhea, and death. The
COVID-19 group was frequently living in collective housing. The profile at admission of older adults hospitalized for
COVID-19 or seasonal influenza infection was similar. Although fever and respiratory signs were less common in
theCOVID-19 group, these patients experiencedmore complications (such as renal failure or oxygen therapy requirement)
and higher mortality.

INTRODUCTION

Infections take a heavy toll on older adults every year,1

especially respiratory infections, whether viral or bacterial eti-
ology.2,3 For example, severe clinical forms of seasonal influ-
enza are responsible for high numbers of hospitalizations
every year in older populations.4 At the beginning of 2020,
theworldwasconfrontedwith a surge in viral respiratory infec-
tions due to COVID-19.5 Rapidly, many studies were pub-
lished describing the clinical and biological characteristics of
patients affected by this new disease. The most frequently
observed clinical signs in COVID-19 (fever, cough, asthenia,
dyspnea . . .)6 are very similar to those observed in other respi-
ratory viral diseases such as influenza or the syncytial virus.7,8

There arealso similarities in themodeof transmission, respira-
tory complications, and the populations most vulnerable to
severe forms of COVID-19. In both COVID-19 and influenza,
age appears to be a risk factor for developing a severe form,
and is associated with higher mortality.9–11

The objective of this study was to compare the profile of
patients aged 70 years or older admitted to a short-stay geri-
atric unit for COVID-19 infection, with the profile of patients of
the same age admitted to the same unit during the two previ-
ous influenza seasons. In a second step, we compared the
outcomes of these two populations of infected older adults.

METHODS

Study design. This was an observational longitudinal
study performed in the General Hospital of Valenciennes
(France). Data were recorded retrospectively using the

hospital data-processing system. The study was performed
in accordance with the Declaration of Helsinki and French
legislation relating to research involving human subjects.
The study received the approval of the Martinique
Institutional Review Board (registered under the number
2020/044).

Patient populations. Patients aged 70 years or older
admitted to the geriatric short-stay unit of Valenciennes Gen-
eral Hospital (France) for severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infection (COVID-19) between
March 18 and November 15, 2020, were included. They
were comparedwith patients of the sameagegroup, admitted
to the same geriatric short-stay unit for seasonal influenza
infection over the periods January toMarch 2019 and January
to March 2020 (i.e., the previous two seasonal influenza epi-
demic periods).
Patients with concomitant COVID-19 and seasonal influ-

enza infection, and patients who objected to the use of their
data for research purposes were not included. Patients were
considered to have COVID-19 when they had real-time poly-
merase chain reaction (RT-PCR) confirmed SARS-CoV-2, or
when they had a clinical picture consistent with respiratory
infection, associated with the following chest computed
tomography (CT) imaging characteristics obtained after
day 4 because the onset of symptoms: bilateral, multifocal,
and peripheral ground glass pulmonary opacitieswith or with-
out consolidation, or crazy paving, or air bronchogram, or
reticular pattern. Patients were considered to have seasonal
influenza when their RT-PCR influenza test were positive.
Patients with asymptomatic forms of COVID-19 were
excluded.

Data collection.Data collection included the type of respi-
ratory infection, demographic information, medical history,
clinical signs and symptoms, outcomes, and hospital dis-
charge patterns. Demographic characteristics included age
at admission, sex, and place of residence. History of falls as
well as history of respiratory disease were noted. Presence
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in the medical files of dementia syndrome, dependency in
Katz’s activities of daily living (ADL), and impaired mobility
were recorded. Time since the onset of signs and symptoms,
aswell as thepresenceor absenceof the following concurrent
features were recorded: fever, cough, sputum, dyspnea,
asthenia, diarrhea, delirium syndrome, and falls. Comorbidity
burden was assessed using the Charlson comorbidity index.
The number of medications per day was collected. Biological
testing included blood count (neutrophils, lymphocytes, and
thrombocytes), serum albumin and C-reactive protein levels,
and alanine and aspartate aminotransferases (ALAT and
ASAT). Renal function was explored using the glomerular fil-
tration rate (GFR) rated by Cockcroft & Gault formula. Neutro-
philiawasdefinedbya neutrophil count greater than 103109/
L. Lymphopeniawasdefinedbya lymphocytecountunder13
109/L. Thrombopenia was defined by a thrombocyte count
under 150 3 109/L. Nutritional status was explored using
serum albumin level. Patients were divided into three
groups according to their serum vitamin D level: replete group
(. 30 ng/mL), insufficiency group (10–30 ng/mL), and defi-
ciency group (, 10 ng/mL). Hypovitaminosis D was defined
bya serumvitaminD level under 30ng/mL.Patientswere con-
sidered to have liver dysfunction when the level of ALAT or
ASAT was more than twice the normal values. Renal failure
was defined as a GFR rated by the Cockcroft & Gault formula
under 60 mL/min. Use of oxygen therapy during hospitaliza-
tion was recorded. Length of stay, and discharge patterns
(death, discharge to home, or nursing home, or long-stay
ward) were collected.

Statistical analysis. Quantitative variables are described
as mean and SD (m 6 SD), and categorical variables as
number and percentage (n, %). Baseline characteristics
were compared between groups using Student’s t-test or
Mann–Whitney test, and thev2 or Fisher exact test for categor-
ical variables, as appropriate. Tests were considered signifi-
cant for P values, 0.05. Statistical analyses were performed
using SAS version 9.4 (SAS Institute Inc., Cary, NC).

RESULTS

No patient objected to the use of his/her data. No patient
experienced concomitant COVID-19 and seasonal influenza.
In total, 153 patients were included in the study, 82 in the sea-
sonal influenza group, and 71 in the COVID-19 group. The
characteristics of the study population are presented in Table
1. Among the 71 COVID-19 patients, 69 had confirmed diag-
nosis by RT-PCR, and two by CT imaging. The average age
was87.66 4.8 and87.66 6.5 years in theCOVID-19 andsea-
sonal influenza groups, respectively (P 5 0.99). The time
between theonset of signs/symptomsandhospital admission
was not significantly different between groups (2.86 3.3 ver-
sus 3.8 6 4.2 days, seasonal influenza versus COVID-19,
respectively; P 5 0.15). The average number of medications
was 7.1 6 3.0 in the seasonal influenza group versus 7.2 6
3.7 in theCOVID-19group (P50.87).Nodifferencewas found
between groups regarding the Charlson comorbidity index
(3.46 3.0 versus 3.46 2.8;P5 0.96), or serumvitamin D level
(23.56 12.6 versus 25.56 11.7; P5 0.35), or serum albumin
level (33.66 4.0 versus 32.56 3.8;P5 0.10). Therewere also
no statistical differences between the three groups of vitamin
D. Length of stay was similar between groups (9.46 6.2 days
in the influenza group versus 9.86 6.6 days in the COVID-19

group; P 5 0.74). As indicated in Table 2, the seasonal influ-
enza group more often had fever, cough, sputum, and renal
failure, whereas the COVID-19 groupmore often experienced
diarrhea, and death. The COVID-19 group were frequently liv-
ing in collective housing (i.e., sheltered housing or nursing
home). The comparison of the other characteristics between
the two groups is presented in Table 2.

DISCUSSION

We compared the clinical and biological profile of 153 hos-
pitalized patients aged 70 years or older, namely 82 with sea-
sonal influenza and 71 with COVID-19. In our study, older
patients hospitalized with COVID-19 or seasonal influenza
had the same characteristics in terms of sex, age, depen-
dency, comorbidities (including respiratory and cognitive),
and number of medications taken. These findings would
indicate that in an aged population, the same people are
experiencing moderate to severe forms of seasonal influenza
and COVID-19. Burn et al. studied the phenotype of adult

TABLE 1
Characteristics of the study population (N 5 153)

Variables n %

Type of infection – –

Seasonal influenza 82 53.6
SARS-CoV-2 infection (COVID-19) 71 46.4
Female sex 102 66.7
Age $ 85 years 109 71.2
Living in collective housing (sheltered

housing or nursing home)
62 40.5

History of falls 72 47.1
History of respiratory diseases 44 28.8
Dementia syndrome 90 58.8
Dependent for ADLs 130 85.0
Impaired mobility 91 59.5
Serum albumin level (m 6 SD) 144 33.1 6 4.0
Serum CRP level (median 6 IQR) 153 59 6 106
Vitamin D groups – –

Replete (Serum vitamin D . 30 ng/mL) 38 28.8
Insufficiency (Serum vitamin D 10–30

ng/mL)
74 56.1

Deficiency (Serum vitamin
D , 10 ng/mL)

20 15.1

Concurrent signs/symptoms – –

Fever 104 68.0
Cough 86 56.2
Sputum 25 16.3
Dyspnea 104 68.0
Asthenia 103 67.3
Diarrhea 21 16.7
Delirium 38 24.8
Falls 42 27.5
Neutrophilia (. 10 3 109/L) 47 30.7
Lymphopenia (, 109/L) 100 65.4
Thrombopenia (, 150 3 109/L) 48 31.4
Renal failure (GFR , 60 mL/min) 68 44.4
Liver dysfunction 50 41.3
Oxygen therapy 101 66.0
Discharge patterns – –

Discharged to home 90 58.8
Discharged to geriatric rehabilitation

unit
24 15.7

Discharged to other medical wards 1 0.7
Death 38 24.8
ADL5activitiesofdaily living;CRP5C-reactiveprotein;GFR5glomerularfiltrationrate;m6

SD 5 mean 6 SD; IQR 5 interquartile range; SARS-CoV-2 5 severe acute respiratory
syndromecoronavirus2.Missingvalues:Liverdysfunction (n532); serumalbumin level (n59);
vitamin D groups (n5 21).
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patients hospitalized with COVID-19 compared with adult
hospitalized for seasonal influenza, and found that those hos-
pitalized forCOVID-19hadcomparableor lower prevalenceof
comorbidities comparedwith thosewith seasonal influenza.12

In our study, subjects with COVID-19 more frequently self-
reported having had at least one fall in the previous year, com-
pared with patients with influenza (59.2% versus 36.6%; P5
0.005). Falls have often been identified as markers of frailty in
older persons. This suggests that older subjects admitted to
hospital for COVID-19 may be frailer than those hospitalized
for seasonal influenza.
In this study, we noted that older adults hospitalized for

COVID-19 more frequently lived in a nursing home or in
long-term care facilities (53.5% versus 29.3%; P 5 0.002).
This observation could suggest a greater level of contagious-
ness of COVID-19 compared with seasonal influenza.
However, there are other potential explanations for this obser-
vation. First of all, vaccination is available to prevent seasonal
influenza, although the effectiveness of influenza vaccination
in preventing the complications of infection (severe forms,
hospitalization, and death), particularly in nursing homes or
long-care facilities, remains unclear.13Nevertheless, influenza
vaccine coverage in nursing homes is reportedly quite good in
France.14 This is likely tohelp reduce thecirculationof thevirus
in nursing homes or long-care facilities. Secondly, COVID-19
is a new disease, and the pandemic context probably favored
the transfer to hospital of individuals with suspected or con-
firmed infection. This was particularly true during the “first
wave” of COVID-19 (approximately between March and
June 2020). Indeed, at the start of the pandemic, patients
were often hospitalized as soon as a diagnosis of COVID-19

infection was made. In nursing homes, screening was facili-
tated by systematic screening campaigns in healthcare insti-
tutions. However, in the “second wave” (approximately
between September and November 2020), hospitalization
instructions had changed, and patients with mild or moderate
formsofCOVID-19, living in nursing homes,were kept in nurs-
inghome.Only themost at-risk or severe caseswere hospital-
izedduring the secondwave. In our study, 23 (60.5%) patients
infected by COVID-19, and living in a nursing home were
included during the “first wave” and 15 (39.5%) during the
“second wave.”
The clinical signs or symptoms observed at admission dif-

fered between patients hospitalized for COVID-19 and those
admitted for seasonal influenza in our study. Fever was signif-
icantlymore common in older patientswith seasonal influenza
(76.8%versus 57.8%,P5 0.01). Qu et al reported similar find-
ings ina younger adult population.15 Fever is a commonsign in
infectious disease and is frequently observed in both COVID-
19andseasonal influenza. In our study, 57.8%of patientswith
COVID-19 had fever. This is lower than the rates observed by
other authors in younger populations.6,16,17 Guan et al
reported fever in 88.7% of patients (median age: 47 years)
with COVID-19 during hospitalization and 43.8% on admis-
sion.6 Other authors have studied the clinical presentation of
COVID-19 in older populations.6,9,11,16,18–20 Fever seems to
be less frequent in older populations than in younger adults.
The finding that older subjects less frequently present fever
during infection is common.21 In patients with COVID-19 in
our study, fewer than 60% had fever. Our population is older
(mean age 87.6 6 6.5 years) than in most other reports to
date of COVID-19 presentation in older adults.10,11,18

TABLE 2
Comparison between patients with seasonal influenza and patients with COVID-19

Seasonal influenza COVID-19

Variables N 5 82 N 5 71

n % n % P
Female sex 52 63.4 50 70.4 0.36
Age $ 85 years 60 73.2 49 69.0 0.57
Living in collective housing (sheltered housing or nursing home) 24 29.3 38 53.5 0.002
History of falls 30 36.6 42 59.2 0.005
History of respiratory diseases 27 32.9 17 23.9 0.22
Dementia syndrome 48 58.5 42 59.2 0.94
Dependent for the ADLs 71 86.6 59 83.1 0.55
Impaired mobility 52 63.4 39 54.9 0.29
Serum albumin level (m 6 SD) 81 33.6 6 4.0 63 32.5 6 3.8 0.10
Serum CRP level (median 6 IQR) 82 53 6 88 71 84 6 110 0.28
Hypovitaminosis D (serum vitamin D level , 30 ng/mL) 52 69.3 38 66.7 0.74
Concurrent signs/symptoms
Fever 63 76.8 41 57.8 0.01
Cough 66 80.5 20 28.2 , 0.0001
Sputum 23 28.1 2 2.8 , 0.0001
Dyspnea 59 72.0 45 63.4 0.26
Asthenia 57 69.5 46 64.8 0.53
Diarrhea 6 7.3 15 21.1 0.01
Delirium 19 23.2 19 26.8 0.61
Falls 20 24.4 22 31.0 0.36
Neutrophilia (. 10 3 109/L) 25 30.5 22 31.0 0.95
Lymphopenia (, 1 3 109/L) 53 64.3 47 66.2 0.84
Thrombopenia (, 150 3 109/L) 31 37.8 17 23.9 0.06
Renal failure (GFR , 60 mL/min) 47 57.3 21 29.6 0.0006
Liver dysfunction* 26 41.3 24 41.4 0.99
Oxygen therapy 47 57.3 54 76.1 0.02
Discharged to home 60 73.2 30 42.3 0.0001
Deaths 10 12.2 28 39.4 0.0001

ADL5 activities of daily living; CRP5 C-reactive protein; GFR5 glomerular filtration rate, rated by Cockcroft & Gault formula m6 SD5mean6 SD; IQR5 interquartile range.
* Liver dysfunction: level of alanine aminotransferase (ALAT) or aspartate aminotransferase (ASAT) more than twice the normal value.
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Conversely, 76.8% of patients with influenza had fever in our
study. Masse et al studied the epidemiology of respiratory
pathogens among nursing home residents with acute respira-
tory infections, and reported that fever was more common in
seasonal influenza than in other types of acute respiratory
infection, especially respiratory viruses other than influenza.
Cough and sputum were also more common in patients
with seasonal influenza in our study (cough: 80.5% versus
29.8%, P , 0.0001; sputum 28.0% versus 4.3%, P 5
0.001).7 Souty et al studied the most common symptoms/
signs of several viral infections, including influenza, and found
that cough and absence of dyspneawere significantly associ-
atedwith seasonal influenza.8Mosnier et al also observed that
coughing is reported by more than 90% of older adults with
influenza.22 Coughing seems to be less common in people
with COVID-19, with rates ranging from 33.3% to 82.6%
across studies.6,16,18,19,20,23,24 Most authors did not observe
a difference in the prevalence of cough according to age in
COVID-19 subjects.10,11 In our study, coughing in older adults
with COVID-19 was less common than in other studies with
youngerCOVID-19patients.6,10Wecannot exclude thepossi-
bility that this clinical signwas underdiagnosed. Nevertheless,
Liu et al observed coughing in only 33.3% of people aged
60 years or older (N 5 18).11 In our study, coughing was
present in 28.2% of people aged 70 years or older with
COVID-19 (N5 71).
We observed that diarrhea was significantly more frequent

in people with COVID-19 compared with patients with sea-
sonal influenza (21.1% versus 7.3%; P 5 0.01). Diarrhea is
present in COVID-19 at a variable frequency according to dif-
ferent authors (from 2% to 35.5%).6,10,16,18–20,23,25 Pan et al
observed that people infected by COVID-19 with digestive
symptoms arrive at the hospital later.26 Liang et al suggested
that the prevalence of diarrhea may be underestimated in
particular because the diagnostic criteria could be different
between studies.27 The prevalence of diarrhea appears
to be higher in older subjects, ranging from 11.9% to
35.5%.18,19,23,25 SARS-CoV-2 is excreted in the stool in about
one in three patients.28 The hypotheses put forward to explain
the tropism of COVID-19 for the intestine remain unclear.
Someauthors have suggesteda linkwith thehumanangioten-
sin converting enzyme2 receptor.26,27 Inflammatory response
during infectionbySARS-CoV-2, andcytokine stormmayalso
be involved.
With regard tocomplications, inourstudy, theuseofoxygen

therapy was more frequent in patients with COVID-19 than in
those with seasonal influenza (76.1% versus 57.3%; P 5
0.02). Acute respiratory distress seems to be more frequent
in COVID-19 than in seasonal influenza.29 The most frequent
complication of COVID-19 is respiratory distress syndrome,30

frequently requiring hospitalization, and it is associated with
highmortality.17,24Respiratorydistress syndrome ispreceded
by dyspnea and occurs on average 8 to 10 days after the first
signs.16 Its etiology is currently linked to the inflammatoryphe-
nomenon termed “cytokine storm.”31 An adequate innate
immune response is the first line of defense against viral infec-
tion. The cytokine storm can be defined as an excessive
immune response characterized in particular by high levels
of proinflammatory cytokines (e.g., Interleukin (IL)-6, IL-1b,
tumor necrosis factor).32 Vitamin D has been mentioned by
some authors as being involved in the regulation of the
immuneresponse.33 VitaminDdeficiencycouldbeassociated

with adverse outcomes in COVID-19.34,35 In our study, nearly
70% of patients had vitamin D levels below 30 ng/mL. Dram�e
et al. published a systematic review that suggests an associa-
tion between vitamin D deficiency and risk of COVID-19 in
aged people.36 In addition, vitamin D deficiency appears to
expose these subjects to a greater risk of adverse outcomes.
In seasonal influenza, bacterial pneumonia is themost com-

mon complication.37 The cytokine storm has not been docu-
mented in this viral infection, except during the pandemic of
H1N1 influenza A.38 Nevertheless, vitamin D has also been
mentioned as amean to reduce case fatality rates in seasonal
influenza by reducing secondary bacterial infections.39

Sabetta et al. suggested that vitamin D deficiency is associ-
ated with higher prevalence and longer duration of seasonal
influenza.40 Theefficacyof chronic supplementation in vitamin
Dhasnotbeenclearlydemonstrated.41,42 It ispossible that the
chosen target level is different for infectious risk than for bone
risk.43

In our study,mortality was higher in patients with COVID-19
compared with those with seasonal influenza (39.4% versus
12.2%; P 5 0.0001). Cates et al made a similar observation
in a population with a median age of 70 years.29 In both sea-
sonal influenza and COVID-19, old age is a risk factor for
adverse outcomes and mortality.9,17,37 Some authors have
suggested a higher risk of cytokine storm in older people,
notably due to the phenomenon termed “inflamm-aging,”
namely a chronic state of low-level inflammation due to
aging.44 Older adults also often suffer from comorbidities
that are associated with higher mortality in these infec-
tions.18,30,37 Nevertheless, mortality in COVID-19 is higher
than in patients with influenza.45,46 Vaccination against sea-
sonal influenza could contribute to reducing the riskof compli-
cations and death.47 Furthermore, therapeutic management
for seasonal influenza is well known and there are effective
antiviral agents available that have proven their effectiveness
in reducing the risk of complications anddeath.48 These treat-
ments, however, have not been shown to be effective against
COVID-19.49 The use of corticosteroids in COVID-19 during
respiratory complications appears to reduce mortality,50 but
this approach was not recommended at the time of the first
wave of COVID-19 in France.
Our study has some limitations. It included only patients

who were hospitalized, and thus, generalizability to the whole
population of older adults infected with either seasonal influ-
enza or COVID-19 is not warranted. The number of patients
included was relatively limited, particularly for patients with
seasonal influenza. We cannot exclude the possibility of
recruitment bias among the patients with COVID-19, since
during the first wave (March to June 2020), patients with con-
firmed infection were frequently admitted to hospital, regard-
less of the severity of their clinical state. Nevertheless, the
majority of patients admitted to geriatrics units dedicated to
management of older COVID-19 patients hadmultiple pathol-
ogies, and frailty, whereas patients with asymptomatic forms
were excluded. During the secondwave,management practi-
ces had changed, and only patients with severe forms of
COVID-19 were admitted to hospital. Furthermore, data col-
lection was retrospective, although there was a very low rate
of missing data (except regarding liver function). Our study
also has some strengths. It is the first study to compare the
clinicalprofile at admissionofpatientsolder than70yearshos-
pitalized for severe forms of seasonal influenza or COVID-19.
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Patients were also admitted to specialized geriatrics units, or
geriatrics units dedicated to COVID-19 care, thus guarantee-
ing better quality data recording as regards the clinical signs
noted in the medical files, because patients were cared by
physicians specialized in geriatrics.
In conclusion, in this study, the clinical and biological profile

at admission of older adults hospitalized forCOVID-19 or sea-
sonal influenza was similar. Although fever and respiratory
signs were less common in patients infected with COVID-19,
these patients nonetheless experienced more complications
and higher mortality. These findings plead in favor of the
greater severity of COVID-19 infection, and call for more
aggressive management. Indeed, it is a novel coronavirus
and the immune response it provokes differs from that
observed in other viral respiratory infections. Wide vaccine
coverage against SARS-CoV-2, associatedwithmanagement
strategies targeting the cytokine storm, could help to improve
the outcomes in older subjects with COVID-19.
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